The retrosplenial cortex (RSC) is known to contribute to contextual and spatial learning and memory. This is consistent with its well-established connectivity; the RSC is located at the interface of visuo-spatial association areas and the parahippocampal-hippocampal memory system. However, the RSC also contributes to learning and memory for discrete cues. For example, both permanent lesions and temporary inactivation of the RSC have been shown to impair sensory preconditioning, a form of higher-order conditioning. The purpose of the present experiment was to examine the role of the RSC in a closely related higher-order conditioning paradigm: second-order conditioning. Sham and RSC lesioned rats received first-order conditioning in which one visual stimulus (V1) was paired with footshock and one visual stimulus (V2) was not. Following first-order conditioning, one auditory stimulus (A1) was then paired with V1 and a second auditory stimulus (A2) was paired with V2. Although lesions of the RSC impaired the firstorder discrimination, they had no impact on the acquisition of second-order conditioning. Thus, the RSC does not appear necessary for acquisition/expression of second-order fear conditioning. The role of the RSC in higher-order conditioning, as well as a possible dissociation from the hippocampus, is discussed.
Introduction
A growing body of research has demonstrated that the retrosplenial cortex (RSC) makes important contributions to spatial and contextual learning and memory (for reviews see Bucci & Robinson, 2014; Miller, Vedder, Law, & Smith, 2014; Todd & Bucci, 2015; Vann, Aggleton, & Maguire, 2009) . For example, the RSC is necessary for acquisition and retrieval of contextual fear conditioning (Corcoran et al., 2011; Keene & Bucci, 2008a , 2008c Kwapis, Jarome, Lee, & Helmstetter, 2015) , as well as encoding and retrieval of spatial information (Czajkowski et al., 2014) . These findings are consistent with the well-documented visuo-spatial connectivity of the RSC (van Groen & Wyss, 1990 , 1992 , 2003 , which includes strong reciprocal connections with the visual cortex (e.g., areas 17, 18b) and spatial processing areas such as the anterodorsal thalamic nucleus, postsubiculum, and the entorhinal cortex (van Groen & Wyss, 1992; Wyss & van Groen, 1992) . Importantly, the RSC also has strong reciprocal connections with regions of the parahippocampal-hippocampal system that are known to be involved in spatial and contextual learning and memory (Sugar, Witter, van Strien, & Cappaert, 2011; Wyss & van Groen, 1992) .
However, the RSC also contributes to learning and memory for discrete cues in paradigms that are not explicitly spatial or contextual (Gabriel et al., 1983; Keene & Bucci, 2008b; Kwapis, Jarome, Lee, Gilmartin, & Helmstetter, 2014; Kwapis et al., 2015; Robinson, Keene, Iaccarino, Duan, & Bucci, 2012; Robinson et al., 2014) . For example, previous experiments from this lab have demonstrated a role for the RSC in sensory preconditioning, a form of higher-order conditioning. In higher-order conditioning procedures, cues gain the ability to elicit conditioned responses (CRs) even though they are never directly paired with reinforcement. For example, in sensory preconditioning (e.g., Brogden, 1939), two initially neutral cues (i.e., S2 and S1) are repeatedly presented together (Phase 1) prior to one of the cues (S1) being paired with reinforcement (Phase 2). Subsequently, S2 elicits a conditioned response (CR) even though it has never been directly paired with the reinforcer (see Fig. 1 ). In sensory preconditioning, responding to S2 indicates that preconditioning established an association between S2 and S1 (e.g., Rescorla & Cunningham, 1978) . Permanent lesions of the RSC, or temporary inactivation of the RSC during Phase 1, prevent sensory preconditioning (Robinson et al., 2012 (Robinson et al., , 2014 . These findings indicate that the RSC is necessary for at least some forms of higher-order conditioning.
The purpose of the present experiment was to test the generality of previous studies examining the role of the RSC in higherorder conditioning by extending them in two ways. First, the present experiment examined a different form of higher-order conditioning: second-order conditioning (see Rescorla, 1980) . Procedurally, second-order conditioning is nearly identical to sensory preconditioning, with the exception that the order of Phase 1 and
